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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 7 and 20 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Referring to claims 7 and 20, it is not understood how the first though fourth steps are 
applied at the same time to the raw data when, in claims 1 and 14, the second step of adjusting is 
performed on the offset corrected data generated in the first step. Similarly, in claims 3 and 14, 
the third step of adjusting a window is performed on the gain corrected image generated in the 
second step and the fourth step of packing is performed on the output image generated in the 
third step. As claimed, each step requires the image output from the previous step to perform its 
function and it is not understood how the first through fourth step could be applied at the same 
time to the raw data (parallel), when the step are performed in sequence (serial). 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-2 and 12-13 are rejected under 35 U.S.C. 102(b) as being anticipated by Shroy, 
Jr. et al (U.S. Patent No. 4,891,757 herein "Shroy")- 
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Referring to claim 1, which is representative of claim 13, 

i. Correcting the raw images with respect to an offset image to generate an offset 
corrected image is illustrated by Shroy in figure 5 by the offset correction 126. Shroy 
explains that the offset image corresponds to the offset level of a particular detector and 
the raw image corresponds to the image pixel data value in column 12, lines 21-25. 

ii. Adjusting a level of the offset corrected image with respect to a gain adjust to 
generate a gain corrected image is illustrated by Shroy in figure 5 by the gain correction 
128. 

Referring to claim 2, adjusting the level of offset employing saturation arithmetic to clip 
the level of the offset corrected image is explained by Shroy in column 12, lines 21-25. 

Referring to claim 12, the gain adjust comprising a composite image acquired by 
calibration is explained by Shroy in column 12, lines 26-30, wherein the gain factor is 
determined for the individual detector element assigned to the pixel 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 3, 7-8, 14, 18, 20, and 22-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shroy in view of Bruijns et al (U.S. Patent No. 5,974,1 13). 

Referring to claim 3, 
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i. Adjusting a window of the gain corrected image with respect to a reference 
window to generate an output image is not explicitly explained by Shroy. However, 
Bruijns et al explain adjusting a sub-image, captured by an x-ray examination device, to 
correct brightness values by an offset correction factor and a gain correction factor in 
column 2, lines 30-38. Bruijns et al explain that each sub-image is adjusted so that a 
composite image made up of the sub- images does not exhibit artifacts and is of higher 
quality in column 2, lines 10-21 . Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to adjust a window of the gain 
corrected image with respect to a reference window to generate an output image, as 
suggested by Bruijns et al, in the system of Shroy, because the output image would be of 
higher quality. 

ii. Packing the output image into a register for display is illustrated by Shroy in 
figure 2 by the monitor 26, which receives information for display from the digital 
processing unit 23 (corresponding to a register). 

Referring to claim 7, which is representative of claim 20, the raw data comprising cardio 
images or a fluoro-rad image and wherein the first through fourth steps are applied at the same 
time to the raw data is explained by Shroy in column 3, line 66 to column 4, line 5, wherein the 
raw image is a fluoroscopy radiographic image. 

Referring to claim 8, which is representative of claim 22, 

i. The second step of adjusting including a linear transformation is explained by 
Shroy in column 12, lines 26-30, wherein the gain factor is multiplied (linear transform) 
by the pixel data value. 
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ii. The third step of adjusting employing saturation to adjust the window is explained 
by Shroy in column 12, lines 21-25, wherein saturation arithmetic is used to adjust pixel 
values, so that the pixel values will not be negative. 
Referring to claim 14, 

i. Correcting the raw images with respect to an offset image to generate an offset 
corrected image corresponds to claim li. 

ii. Adjusting a level of the offset corrected image with respect to a gain adjust by 
employing saturation arithmetic to clip the level of the offset corrected image to generate 
a gain corrected image corresponds to claim lii and claim 2. 

iii. Adjusting a window of the gain corrected image with respect to a reference 
window to generate an output image corresponds to claim 3i, 

ii. Packing the output image into a register for display corresponds to claim 3ii. 

Referring to claim 18, the gain adjust comprising a composite image acquired by 
calibration corresponds to claim 12. 

Referring to claim 23, software for controlling the operation of the processor to perform 
the correcting, first adjusting, second adjusting, and packing is illustrated by Shroy in figure 2 by 
the digital processing unit 23, which inherently contains software to control the processor. 
7. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shroy in 
view of Maeda et al (U.S. Patent No. 6,421,772). 

Referring to claim 9, the raw image comprising an N pixel sub-image, wherein the N 
pixel sub-image is divided into M sets of N/M pixels each, wherein N is an integer multiple of 
M, and wherein the first and second steps are applied to each of the M sets and the M sets are 
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simultaneously processed in parallel by the first and second steps is not explicitly explained by 
Shroy. However, Maeda et al illustrate dividing a 64-pixel raw image sub-image into 4 sets and 
simulatniously processing each set in figure 5. Maeda et al explain the computer for performing 
the parallel processing in column 5, lines 51-59. Maeda et al explain that parallel processing of 
the image enhances the speed of the image processing operation in column 1, lines 41-52. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to divide a raw image into N-pixel sub-images and divide the sub-image into N/M 
pixels each to simultaneously process the pixels in parallel, as suggested by Maeda et al, in the 
system of Shroy because the speed of the image processing would be improved. 

Referring to claim 10, using single instruction multiple data (SIMD) instruction 
architecture and wherein the transformation exploits the SIMD architecture whereby branches to 
clip the offset corrected image are avoided with the saturation arithmetic is not explicitly 
explained by Shroy. Shroy does explain saturation arithmetic to clip the offset corrected image 
in column 12, lines 21-25. However, Shroy does not explain using SIMD instruction 
architecture. Maeda et al explain SIMD instruction architecture in column 7, lines 56-61, in 
order to control processing element arranged in matrix form. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use SIMD 
instruction architecture, as suggested by Maeda et al, to control the processing of the system of 
Shroy because images are ordered in matrix form and the speed of the image processing would 
be improved by SIMD instruction architecture. 

8. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shroy in view of 
Granfors et al (U.S. Patent No. 5,657,400). 
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Referring to claim 1 1, the raw images comprising x-ray images and the offset image 
being an x-ray image corresponding to the absence of the x-rays is not explicitly explained by 
Shroy. Shroy does explain that the raw images are x-ray images in column 7, lines 40-51 and 
explains that the offset image corresponds to an offset level of a detector in column 12, lines 21- 
25. However, Shroy does not explicitly explain that the offset image is an x-ray image 
corresponding to the absence of the x-rays. Granfors et al explains that an offset image is created 
from images obtained in the absence of x-ray exposure in column 3, lines 44-45. Such an image 
will correspond to the offset of the detector used in the system of Shroy. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made for the 
raw images being x-ray images and the offset image being an x-ray image corresponding to the 
absence of the x-rays, as suggested by Granfors et al, in the system of Shroy because the offset of 
the detector can be measured accurately. 

9. Claims 4-5, 15-16, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shroy in view of Bruijns et al, and further in view of Maeda et al. 

Referring to claim 4, which is representative of claim 15, the raw image comprising an N 
pixel sub-image, wherein the N pixel sub- image is divided into M sets of N/M pixels each, 
wherein N is an integer multiple of M, and wherein the first and second steps are applied to each 
of the M sets and the M sets are simultaneously processed in parallel by the first and second 
steps is not explicitly explained by Shroy or Bruijns et al. However, Maeda et al illustrate 
dividing a 64-pixel raw image sub- image into 4 sets and simulatniously processing each set in 
figure 5. Maeda et al explain the computer for performing the parallel processing in column 5, 
lines 51-59. Maeda et al explain that parallel processing of the image enhances the speed of the 
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image processing operation in column 1, lines 41-52. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to divide a raw image into N- 
pixel sub-images and divide the sub-image into N/M pixels each to simultaneously process the 
pixels in parallel, as suggested by Maeda et al, in the system of Shroy and Bruijns et al because 
the speed of the image processing would be improved. 

Referring to claim 5, which is representative of claim 16, N equals 64 and M equals 4 
corresponds to claims 4 and 15, respectively, wherein Maeda et al illustrate a 64 pixel sub- image 
divided into 4 groups. 

Referring to claim 21, using single instruction multiple data (SIMD) instruction 
architecture and wherein the transformation exploits the SIMD architecture whereby branches to 
clip the offset corrected image are avoided with the saturation arithmetic is not explicitly 
explained by Shroy or Bruijns et al. Shroy does explain saturation arithmetic to clip the offset 
corrected image in column 12, lines 21-25. However, Shroy does not explain using SIMD 
instruction architecture. Maeda et al explain SIMD instruction architecture in column 7, lines 
56-6 1 , in order to control processing element arranged in matrix form. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use SIMD 
instruction architecture, as suggested by Maeda et al, to control the processing of the system of 
Shroy and Bruijns et al because images are ordered in matrix form and the speed of the image 
processing would be improved by SIMD instruction architecture. 

10. Claims 6, 17, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shroy in view of Bruijns et al, and further in view of Granfors et al. 
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Referring to claim 6, which is representative of claim 19, separately processing any bad 
pixels of the raw image is not explicitly explained by Shroy or Bruijns et al. However, Granfors 
et al explain correcting bad pixels from a raw image in column 4, lines 24-32. Granfors et al 
explain that bad pixels interfere with the visualization of the x-ray image in column 1 , lines 47- 
54. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to process bad pixels of the raw image as suggested by Granfors et al, in the 
system of Shroy and Bruijns et al, because the raw image quality would be improved and 
thereby, the future analysis of the medical image would be more accurate. 

Referring to claim 17, the raw images comprising x-ray images and the offset image 
being an x-ray image corresponding to the absence of the x-rays is not explicitly explained by 
Shroy or Bruijns et al. Shroy does explain that the raw images are x-ray images in column 7, 
lines 40-51 and explains that the offset image corresponds to an offset level of a detector in 
column 12, lines 21-25. However, Shroy does not explicitly explain that the offset image is an x- 
ray image corresponding to the absence of the x-rays. Granfors et al explains that an offset 
image is created from images obtained in the absence of x-ray exposure in column 3, lines 44-45. 
Such an image will correspond to the offset of the detector used in the system of Shroy. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made for the raw images being x-ray images and the offset image being an x-ray image 
corresponding to the absence of the x-rays, as suggested by Granfors et al, in the system of Shroy 
and Bruijns et al because the offset of the detector can be measured accurately. 
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Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Duarte (U.S. Patent App. Pub. No. 2002/0,1 14,530) - To exhibit selecting a 
portion (130) of an unprocessed image (120) to enhance (150) as illustrated in figure 2. 

Spahn (U.S. Patent No. 6,477,228) - To exhibit correcting the offset and gain of 
an image as explained in column 5, lines 1-16. 

Kawai (U.S. Patent No. 6,034,789) - To exhibit correcting the offset and gain (3) 
of an image as illustrated in figure 1 . 

Petrick et al (U.S. Patent No. 6,457,861) - To exhibit correcting the offset and 
gain of an image as explained in the abstract. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hussein Akhavannik whose telephone number is (703)306-4049. 
The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo H. Boudreau can be reached on (703)305-4706. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Hussein Akhavannik Mi k 
September 30, 2004 
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